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Sarcopenia and Its Prognostic Role in 
Hospitalization and In-Hospital Mortality in 
Coronavirus Disease 2019 Patients with At Least 
One Cardiovascular Risk Factor
En Az Bir Kardiyovasküler Risk Faktörüne Sahip COVID-19 
Hastalarında Sarkopeni ve Bunun Hastaneye Yatış ile 
Hastane İçi Mortalitedeki Prognostik Rolü 

Sarcopenia is defined as decreased muscle quantity, strength, and quality. Several 
criteria were proposed to diagnose sarcopenia; however, the most commonly used 

are published by the European Working Group of Sarcopenia in Older People 2 in 2019.1 
Just loss of muscle strength shows probable sarcopenia, but the diagnosis is established 
when there is decreased muscle mass and quality. In a recent meta-analysis of 151 
studies that were conducted between 2000 and 2019, the prevalence of sarcopenia 
was found between 10% and 27% in subjects over 60 years of age.2 The range and 
variation in the prevalence rates came from different criteria that were used in different 
studies.

Pathogenesis of age-related sarcopenia includes inflammation, insulin resistance, 
and increased oxidative stress.3 The infiltration of muscle tissue by adipocytes and the 
transformation into fibrotic tissue in the later stages of the process contribute to the 
decrease in muscle mass and strength.4 Genomics and proteomics studies revealed that 
there are multiple dysfunctions of cell adhesion, mitochondrial function, and regenera-
tion in patients with sarcopenic traits.5

Sarcopenia is an important health problem especially in the elderly population due to 
its association with increased morbidity and mortality.6 The reduced muscle strength is 
associated with physical impairment and dependency in ambulation.7

Inflammatory conditions such as sepsis, certain malignancies, and autoimmune dis-
eases may be complicated by sarcopenia, which in turn adversely affects the outcomes 
in these clinical settings.8-10

The presence of sarcopenia is also related to adverse events in cardiovascular dis-
eases. One meta-analysis by Xue et al11 showed that the patients over 65 years with 
coronary artery disease (CAD) had almost 2 times higher major adverse cardiovascular 
events than the patients without CAD. In advanced heart failure, sarcopenia is shown 
to be a strong prognostic factor and provides incremental value to the risk assessment 
tools.12

The main problem in the field of sarcopenia studies is the lack of consensus on the 
method to measure muscle mass. Studies with different methodology make it hard to 
deduce comparable results. Dual-energy x-ray absorptiometry is the imaging tech-
nique that is considered to be the gold standard in detecting whole-body muscle mass. 
Computerized tomography (CT), magnetic resonance imaging (MRI), and ultrasound 
imaging measure the muscle area in a certain segment of the body and give an idea 
about the whole-body muscle mass.13

In this issue of Archives of Turkish Society of Cardiology, Erdöl et al14 investigated sarco-
penia in patients with at least 1 cardiovascular risk factor and hospitalized for coronavirus 
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disease-19 (COVID-19). The study aimed to show the effect of 
the skeletal muscle mass measured by CT on the duration of 
hospital stay, the intensive care unit (ICU) admission, and the 
need for invasive mechanical ventilation (IMV). The study was 
conducted in a single center and included 232 consecutive 
patients. The median follow-up was 11 days. The median age 
was 51, and 50% of patients were males. The authors grouped 
the patients into tertiles according to their muscle mass; ter-
tile 1 represented the patients with the highest muscle mass, 
whereas tertile 3 represented the patients with the lowest mus-
cle mass.

The most prevalent cardiovascular risk factor was hypertension 
(HT) in all study populations (43%), and it was significantly 
higher in the patients with the lowest muscle mass. Additionally, 
the biochemical parameters such as C-reactive protein, procalci-
tonin, and D-dimer were all significantly higher and the lympho-
cyte count was significantly lower in the tertile 3.

The patients in the tertile 3 had a significantly higher need 
for ICU, IMV and significantly higher in-hospital mortality. The 
authors formed a Cox proportional regression model for in-hos-
pital mortality which was composed of age, gender, diabetes 
mellitus (DM), hypertension (HT), high sensitive troponin I, his-
tory of coronary artery disease, and cross-sectional area of the 
total skeletal muscle (total SMcsa). The presence of DM and HT 
significantly increased the risk of in-hospital mortality. On the 
other hand, total SMcsa decreased the risk. Receiver operating 
characteristic analysis found total SMcsa index below 27.1 cm2/m2  
predicted in-hospital mortality with 75% sensitivity and 80% 
specificity. 

Since the beginning of the COVID-19 pandemic, numerous 
studies have been conducted to unravel the risk factors that 
contribute to morbidity and mortality in patients with COVID-
19. In a meta-analysis by Dessi and Zwotir, acute kidney injury, 
chronic obstructive pulmonary disease, DM, HT, cardiovascular 
diseases, cancer, increased d-dimer, male gender, older age, cur-
rent smoker, and obesity were all associated with increased mor-
tality in COVID-19.15

The effect of sarcopenia on adverse outcomes was also studied 
in COVID-19 patients. Similar to the current article, a pooled 
analysis of 6 studies revealed that CT-defined sarcopenia was 
significantly associated with in-hospital mortality and ICU 
admission.16 However, as discussed by the authors, the cur-
rent study differs from previously published studies by including 
3 different muscle groups and muscle attenuation values. The 
authors described the limitations of the current study as retro-
spective analysis and the relatively small sample size. Additional 
limitations are the lack of data about the nutritional status of 
the patients such as daily calorie and protein intake and physi-
cal activity level of the patients before COVID-19. Also, the 
results of the study could not be generalized to the whole 
COVID-19 population.

Despite the limitations, however, the current study provides 
valuable information about the negative effect of sarcopenia 
in patients with COVID-19 and cardiovascular risk. It also gives 

hypothesis generating insight into the common pathology 
underlying sarcopenia, cardiovascular diseases, and inflammatory 
conditions. More information is still needed to optimally manage 
the patients with COVID-19 and prevent adverse events. 

Declaration of Interests: None.

References
1.  Cruz-Jentoft AJ, Bahat G, Bauer  J, et al. Sarcopenia: revised Euro-

pean consensus on definition and diagnosis. Age Ageing. 
2019;48(1):16-31. [CrossRef]

2.  Petermann Rocha F, Balntzi V, Gray SR, et al. Global prevalence of 
sarcopenia and severe sarcopenia: a systematic review and meta 
analysis. J Cachexia Sarcopenia Muscle. 2022;13(1):86-99. 
[CrossRef]

3.  Li CW, Yu K, Shyh‐Chang N, et al. Pathogenesis of sarcopenia and 
the relationship with fat mass: descriptive review. J Cachexia Sar-
copenia Muscle. 2022. [CrossRef]

4.  Verdijk  LB, Snijders  T, Drost  M, Delhaas  T, Kadi  F, van Loon  LJC. 
Satellite cells in human skeletal muscle; from birth to old age. Age 
(Dordr). 2014;36(2):545-547. [CrossRef]

5.  Li FH, Sun L, Wu DS, Gao HE, Min Z. Proteomics-based identifica-
tion of different training adaptations of aged skeletal muscle fol-
lowing long-term high-intensity interval and moderate-intensity 
continuous training in aged rats. Aging. 2019;11(12):4159-4182. 
[CrossRef]

6.  Sobestiansky S, Åberg AC, Cederholm T. Sarcopenia and malnutri-
tion in relation to mortality in hospitalised patients in geriatric care 
– predictive validity of updated diagnoses. Clin Nutr ESPEN. 
2021;45:442-448. [CrossRef]

7.  Terroso  M, Rosa  N, Torres Marques  A, Simoes  R. Physical conse-
quences of falls in the elderly: a literature review from 1995 to 
2010. Eur Rev Aging Phys Act. 2014;11(1):51-59. [CrossRef]

8.  Zhang J, Huang Y, Chen Y, Shen X, Pan H, Yu W. Impact of muscle 
mass on survival in patients with sepsis: a systematic review and 
meta-analysis. Ann Nutr Metab. 2021;77(6):330-336. [CrossRef]

9.  Li Y, Wang WB, Yang L, et al. The combination of body composition 
conditions and systemic inflammatory markers has prognostic value 
for patients with gastric cancer treated with adjuvant chemoradio-
therapy. Nutrition. 2022;93:111464. [CrossRef]

10.  Ge X, Jiang L, Yu W, et al. The importance of sarcopenia as a prog-
nostic predictor of the clinical course in acute severe ulcerative 
colitis patients. Dig Liver Dis. 2021;53(8):965-971. [CrossRef]

11.  Xue Q, Wu J, Ren Y, Hu J, Yang K, Cao J. Sarcopenia predicts adverse 
outcomes in an elderly population with coronary artery disease: a 
systematic review and meta-analysis. BMC Geriatr. 2021;21(1):493. 
[CrossRef]

12.  RoehrichL, Sündermann SH, Just IA, et al. Comparison of feasibility 
and results of frailty assessment methods prior to left ventricular 
assist device implantation. ESC Heart Fail. 2022. [CrossRef] [Epub 
ahead of print].

13.  Chianca V, Albano D, Messina C, et al. Sarcopenia: imaging assess-
ment and clinical application. Abdom Radiol (NY). 2021. [CrossRef] 
[Epub ahead of print].

14. Erdöl MA, Kayaaslan B, Erdoğan M, et al. Sarcopenia and its prog-
nostic role on hospitalization and in-hospital mortality in coronavi-
rus disease 2019 patients with at least one cardiovascular risk factor. 
Turk Kardiyol Dern Ars. 2022;50(2):103-111.

15.  Dessie ZG, Zewotir T. Mortality-related risk factors of COVID-19: a 
systematic review and meta-analysis of 42 studies and 423,117 
patients. BMC Infect Dis. 2021;21(1):855. [CrossRef]

16.  Meyer HJ, Wienke A, Surov A. Computed tomography‐defined body 
composition as prognostic markers for unfavourable outcomes and 
in‐hospital mortality in coronavirus disease 2019. J Cachexia Sarco-
penia Muscle. 2022;13(1):159-168. [CrossRef]

https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1002/jcsm.12783
https://doi.org/10.1002/jcsm.12901
https://doi.org/10.1007/s11357-013-9583-2
https://doi.org/10.18632/aging.102044
https://doi.org/10.1016/j.clnesp.2021.07.002
https://doi.org/10.1007/s11556-013-0134-8
https://doi.org/10.1159/000519642
https://doi.org/10.1016/j.nut.2021.111464
https://doi.org/10.1016/j.dld.2021.03.031
https://doi.org/10.1186/s12877-021-02438-w
https://doi.org/10.1002/ehf2.13764
https://doi.org/10.1007/s00261-021-03294-3
https://doi.org/10.1186/s12879-021-06536-3
https://doi.org/10.1002/jcsm.12868

